Enhanced transdermal absorption and pharmacokinetic evaluation of pranoprofen-ethylene-vinyl acetate matrix containing penetration enhancer in rats.
To increase the skin permeation of pranoprofen from the ethylene-vinyl acetate (EVA) matrix, different types of enhancers were added to an EVA matrix containing 2% pranoprofen. The pharmacokinetics and bioavailability of pranoprofen, an anti-inflammatory drug, were examined to determine the feasibility of an enhanced transdermal delivery system for pranoprofen from an EVA matrix containing caprylic acid as the enhancer in rats. The effects of the enhancers on the level of pranoprofen permeation through the skin were evaluated using Franz diffusion cells that were fitted with the intact excised rat skin. Among the enhancers used, including the fatty acids (saturated, unsaturated), the glycols, the glycerides, and the pyrrolidones, caprylic acid showed the best enhancement. A pranoprofen-EVA matrix system was formulated containing caprylic acid as an enhancer. The pranoprofen-EVA matrix system (8 mg/kg) was applied to the abdominal skin of rats. The blood samples were collected through the femoral artery for 24 h and the plasma concentrations of pranoprofen were determined by HPLC. The pharmacokinetic parameters were calculated using the MULTI computer program. The area under the curve (AUC) was significantly higher in the enhancer group (55.49 +/- 13.87 ng/mL.h) than in the control group (22.48 +/- 5.63 ng/mL.h), which was treated transdermally without the enhancer, showing about 246% increased bioavailability (p<0.05). As the pranoprofen-EVA matrix containing caprylic acid as an enhancer was administered to rats via the transdermal routes, the relative bioavailability increased about 2.46-fold compared to the control group, showing a relatively constant, sustained blood concentration. These results show that a pranoprofen-EVA matrix containing a permeation enhancer could be developed as a transdermal delivery system to provide a sustained plasma concentration.